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Methods: Flexible aortoiliac models were constructed using a 15% (weight/ volume) polyvinyl alcohol cryogel cast in three-dimensional printed molds and polymerized with four freeze-thaw cycles. Zenith fenestrated endovascular graft (Cook Medical, Bloomington, Ind) devices were deployed under both fluoroscopic and direct visualization, and device rotation was calculated by tracking the affixed gold positional markers. Stent graft rotation during deployment was evaluated using three insertional techniques: insertion of the delivery system with no correction of device orientation; gradual rotation of the delivery system during insertion to correct device orientation; and insertion of the delivery system with no rotation and correction of orientation only once the delivery system is completely removed from the model.
Results: In models with atherosclerotic arterial properties, device rotation increased with increasing iliac artery torsion, 1.2 6 0.01 degrees, 18.0 6 6.7 degrees, and 38.8 6 9.2 degrees for iliac torsional values of 0 mm À1 , 5 mm À1 , and 7.5 mm À1 , respectively (P < .05). During insertion, stent grafts twist in the direction of the arterial torsion; therefore, the operator commonly applies counter-rotation to the device to maintain appropriate alignment. This counter-rotation increased stent graft rotation by 26 6 4.9 degrees in the high-torsion model, which is equivalent to almost a full hour change in the clock position of the fenestrations (P < .01). Conversely, insertion of the device followed by complete removal, ex vivo adjustment of orientation, and subsequent reinsertion did not significantly increase device rotation (2.5 6 2.7 degrees). Interestingly, rotation of the device by 90 degrees during insertion in the opposite direction lowered device rotation by 39% (P < .05).
Conclusions: Correction of stent graft orientation with the device in situ increases stent graft rotation during deployment and subsequently increases fenestration misalignment. These data suggest that it may be beneficial to fully remove the device beforecorrecting device orientation. Objective: Quality improvement initiatives at The Ottawa Hospital (TOH) have aimed to reduce time between symptom onset and carotid endarterectomy (CEA) delivery. However, recent evidence suggests that perioperative stroke risk may be higher in the hyperacute setting. The study objective was to identify factorsdsuch as timingdthat lead to adverse outcomes after CEA.
Methods: The cohort included all patients who underwent CEA by TOH vascular surgeons between 2003 and 2017. Clinical data were obtained from electronic medical records and office charts, and ultrasound surveillance data were obtained from TOH's VascuBase. Patients' demographics, timing and perioperative data, and postoperative complications were recorded. Statistical analyses were performed using Fisher exact test and stratified by various variables.
Results: There were 1027 CEAs performed in 978 patients during the study period, including 76.8% (n ¼ 789) for symptomatic carotid stenosis. The majority (94.9%) demonstrated preoperative ipsilateral stenosis of 70% to 99%. Overall 30-day stroke, stroke/death, and stroke/death/ myocardial infarction rates were 2.1%, 2.4%, and 2.6%. Hyperperfusion syndrome and nerve injury rates were 4.1% and 5.6% (Table I) . Among symptomatic patients, CEA was performed in <2 days in 10.0% (n ¼ 79), 2 to 14 days in 32.9%, and >14 days in 57.1%. There was a nonsignificant trend toward higher stroke rate in patients undergoing CEA within 2 days of symptoms (3.8% for <2 days, 1.9% for 2-14 days, and 2.2% for >14 days; P ¼ .32). CEA in <2 days was associated with the highest rate of intracranial hemorrhage (2.5%; P ¼ .05) and myocardial infarction (2.5%; P ¼ .05; Table II ). Eversion CEA was associated with the highest rate of $80% ipsilateral carotid restenosis (17.9%) compared with other surgical techniques (P ¼ .02). Anesthetic, stenosis severity, and shunt use were not associated with adverse outcomes.
Conclusions: Despite improvement in CEA delivery for stroke prevention after symptom onset, there is an association between hyperacute CEA (<2 days) and worse outcomes. Further investigation should determine whether this represents a higher risk population who will benefit from expedient surgery or whether a "cool-down" period is warranted.
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